

21 


"4488245" and threshold$1 and (weight$4 or minimum$1 or 


USPAT; 


2004/02/12 17:27 






maximum$1) 


US-PGPUB; 








EPO; JPO; 

DERWENT; 

IBMJTDB 






9 


"4488245" and threshold$1 and (weight$4 or minimum$1 or 
maximum$1)and smooth$4 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/02/12 17:42 




3 


"4488245" and threshold$1 and (weight$4 or minimum$1 or 
maximum$1)and smooth$4 and (assign$6 or insert$5) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/02/12 17:50 




70 


"4488245" and (print$3 or ink or colorant$1) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/02/12 18:09 


- 


7 


II J ^ AAA J rll ■/ • ■ A/i •■ 1 tf*Sji\ It Ifi AJ 

4488245 and (pnnt$3 or ink or colorant$1)and halfton$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


AAA A fAA 1 a\ A At A a\ r*i 

2004/02/12 18:10 




40 


"4488245 )and (gray or halftone$1 


USPAT; 


AAA A fAA f a\ A At A At A 

2004/02/12 18:10 






US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 






40 


"4488245" and (gray or halftone$1) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/02/12 18:10 




64 


"4488245" and (gray or halflone$1 or luminance) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/02/12 18:12 




40 


"4488245" and (gray or halftone$1 or luminance) and black$1 
and whites 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/02/12 18:14 


- 


47 


"4488245" and black$1 and white$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/02/12 18:15 


- 


13 


"4488245" and black$1 and white$1 and shad$3 and light$3 


USPAT; 


2004/02/12 18:16 






US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 




- 


0 


"20020089514" and chrominance 


USPAT 


2004/07/12 13:53 


- 


0 


"20020089514" and chrom$9 


USPAT 


2004/07/12 13:53 




0 


"20020089514" and $4chrom$9 


USPAT 


2004/07/12 13:54 




0 


"20020089514" and $4crom$9 


USPAT 


2004/07/12 13:54 


- 


0 


"20020089514" and momo$8 


USPAT 


2004/07/12 13:54 




0 


"20020089514" 


USPAT 


2004/07/12 13:54 




145036 


"20020089514" a1 


USPAT 


2004/07/12 13:54 




0 


MATDIY AH 1 HITUCDCJ CAMCZ DDIMTCD AMR ^DAV An 1 

MA 1 KlA AUJ Ul 1 ntrtipo oAMt rKIIN 1 tK AINU oKAY. AUJ 

LEVEL$1 AND (THRESHOLD$1 OR VALUES OR 
MINIMUM$1 OR MAXIMUMS) 


1 ICDAT< 

Uor A 1 , 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


Of\n>l/A7M^ 4. A .r\~7 

Z004/07/12 14.07 
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1645 


- 


144 


- 


28 


- 


5 


- 


4 


- 


0 


- 


0 


- 


0 


- 


0 


- 


0 


- 


40 


- 


35 




2 



pixel$1 near5 (luminance and chrominance) 



pixel$1 near5 (luminance and chrominance) and( chrominance 
near5 (without or none or "no" or "lack of or lacking)) 



pixel$1 near5 (luminance and chrominance) and( chrominance 
near5 (without or none or "no" or "lack of or lacking)) and 
luminance near5 level$1 



pixel$1 near5 (luminance and chrominance) and( chrominance 
near5 (without or none or "no" or "lack of or lacking)) and 
luminance near5 level$1 and (printer or printout or print-out) 



pixel$1 near5 (luminance and chrominance) and pixel same ( 
chrominance near5 (without or none or "no" or "lack of or 
lacking)) and luminance near5 level$1 and (printer or printout 
or print-out) 

pixel$1 near5 (luminance and chrominance) and pixel near4 
(without adj chrominance) and luminance near5 level$1 and 
(printer or printout or print-out) 



pixel$1 near15 (luminance and chrominance) and pixel near4 
(without adj chrominance) and luminance near5 Jevel$1 and 
(printer or printout or print-out) 



pixel near4 (without adj chrominance) and luminance near5 
level$1 and (printer or printout or print-out) 



pixel near4 (without adj chrominance) and luminance and 
(printer or printout or print-out) 



pixel near4 (without adj chrominance) 



(without adj chrominance) 



(without adj chrominance) and luminance 



(without adj chrominance) and luminance and (dither$3 or 
halfton$4 or half adj2 ton$4) 



USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBM_TDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBM_TDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBM_TDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT; 

IBM TDB 



2004/07/12 14:07 



2004/07/1214:09 



2004/07/1214:10 



2004/07/12 14:11 



2004/07/1214:20 



2004/07/12 14:21 



2004/07/1214:21 



2004/07/12 14:21 



2004/07/12 14:22 



2004/07/12 14:22 



2004/07/12 14:22 



2004/07/12 14:22 



2004/07/12 14:23 
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2 


(without adj chrominance) and luminance and (dither$3 or 


USPAT; 


2004/07/12 14:23 






halfton$4 or half adj2 ton$4) and (print$4) 


US-PGPUB; 








EPO; JPO; 

DERWENT; 

IBM_TDB 






2 


(without adj chrominance) and luminance and (dither$3 or 
halfton$4 or half adj2 ton$4) and (print$4) and pixel$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2004/07/12 14:29 




2 


/ A I* i * \ II' 1 i I'll /T\ S\ 

(without adj chrominance) and luminance and (dither$3 or 
halfton$4 or half adj2 ton$4 or grey or gray) and (print$4) and 
pixel$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


AAA At /J*\*T J A gw\ A A r\f\. 

2004/07/12 14:30 




1 


(without adj chrominance) and luminance and (dither$3 or 
halfton$4 or half adj2 ton$4 or grey or gray) and (print$4)same 
level$1 and pixel$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


r\f\r\ a ir\—r §a*\aa a r- 

2004/07/12 14:45 




14 


((reduc$5 near3 chrominance) or (without adj chrominance) ) 
and luminance and (dither$3 or halfton$4 or half adj2 ton$4 or 
grey or gray) and (print$4)same level$1 and pixel$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2004/07/12 14:46 


- 


0 


((reduc$5 near3 chrominance) or (without adj chrominance) ) 
and luminance and (dither$3 or halfton$4 or half adj2 ton$4 or 
grey or gray) and (print$4)same level$1 and pixel$1 and 
epson 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 14:46 




9 


((reduc$5 near3 chrominance) or (without adj chrominance) ) 


USPAT; 


2004/07/12 14:47 






and epson 


US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 






0 


((reduc$5 near3 chrominance) or (without adj chrominance) ) 
and kitahara 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 14:47 




0 


print$4 and ((reduc$5 near3 chrominance) or (without adj 
chrominance) ) and epson 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 14:51 




32 


5278678 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:07 




29 


5278678 and prmt$4 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:07 




8 


"5278678 and prmt$4 same (luminance) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:07 




o 


oz/oOr o ana prinup** same v'uminancejnearo ievei$i 


l ICDAT- 

UorA 1 , 

US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


2004/07/12 15:08 
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1 


"5278678" and print$4 same (Iuminance)near5 level$1 and 
chrominance 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2004/07/12 15:09 




1 


"5278678" and print$4 same (Iuminance)near5 level$1 and 
chrominance and luminance nearlO conver$4 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:10 




0 


5278678 and print$4 same (Iuminance)near5 level$1 and 
chrominance and luminance neaM 0 conver$4 near10( rgb or 
red or green or blue) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


OAA J /ATidO AC. A A 

2004/07/12 15:11 




0 


5278678 and print$4 same (Iuminance)near5 level$1 and 
chrominance and luminance nearlO conver$4 same( rgb or 


USPAT; 
US-PGPUB; 


2004/07/12 15:11 






red or green or blue) 


EPO; JPO; 








DERWENT; 
IBMJTDB 






10 


print$4 same (Iuminance)near5 level$1 and chrominance and 
luminance nearlO conver$4 same( rgb or red or green or blue) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2004/07/12 15:11 




1 


print$4 same (Iuminance)near5 level$1 and chrominance 
near3 (without or reduc$5 or sacrific$4) and luminance 
nearlO conver$4 same( rgb or red or green or blue) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2004/07/12 15:14 




1634 


assign$6 nearlO (color$1 and (print$4 or output)) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:15 




1089 


assign$6 nearlO (color$1 same (print$4 or output)) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:16 




21 


assign$6 nearlO (color$1 same (pnnt$4 or output))same 
luminance 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:16 




3 


assign$6 nearlO (color$1 same (print$4 or output))same 
luminance near5 level$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:17 




4 


assign$6 nearlO (color$1 same (print$4 or output))same 
luminance near15 level$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:19 




13 


assign$6 near15 color$1 same (print$4 or output) same 
luminance near15 level$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/07/12 15:21 




A 
\ 


assign$6 near15 color$1 same (print$4 or output) same 
luminance near5 level$1 and intensit$4 and weight$4 


1 ICDAT- 

Uorft 1 , 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


2004/07/12 15:35 
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2 


assign$6 near15 color$1 same (print$4 or output) same 
luminance near5 level$1 and intensit$4 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2004/07/12 15:38 


- 


8 


assign$6 near15 color$1 same (print$4 or output) same 
luminance near5 level$1 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


2004/08/02 10:08 


_ 


2 


chrom$9 and luminance and level$1 and "5966461" 


USPAT 


2004/08/02 10:46 




2 


chrom$9 and luminance and level$1 and "5966461" and 
(conver$6 or transform$6) 


USPAT 


2004/08/02 10:48 


- 


2 


chrom$9 and (lumin$8 or luminance) same (table$1 or 
index$4 or indices) and level? 1 and 5966461 and (conver$6 
or transform$6) 


USPAT 


2004/08/02 10:49 


_ 


2 


chrom$9 and (lumin$8 or luminance) same (table$1 or 
index$4 or indices or level$1) and "5966461" and (conver$6 


USPAT 


2004/08/02 10:50 














or transform$6) 








2 


chrom$9 and (lumin$8 or luminance) same (table$1 or 
index$4 or indices or level$1 or file$1 or queue$1 or stack$1 
) and "5966461" and (conver$6 or transform$6) 


USPAT 


2004/08/02 10:52 


- 


2 


chrom$9 and (lumin$8 or luminance) same (table$1 or 
index$4 or indices or level$1 or file$1 or queue$1 or stack$1 
) and "5966461" and (conver$6 or transform$6) and pixel$1 


USPAT 


2004/08/02 10:52 


- 


2 


chrom$9 and (lumin$8 or luminance) same (table$1 or 
index$4 or indices or level$1 or file$1 or queue$1 or stack$1 
) and "5966461" and (conver$6 or transform$6) and pixel$1 
and separat$5 


USPAT 


2004/08/0210:53 


- 


2 


chrom$9 and (lumin$8 or luminance) same (table$1 or 
index$4 or indices or level$1 or file$1 or queue$1 or stack$1 
) and "5966461" and (conver$6 or transform$6) and pixel$1 
and separat$5 and (lumin$8 or luminance) 


USPAT 


2004/08/02 10:57 


■ 


2 


chrom$9 and (lumin$8 or luminance) same (table$1 or 
index$4 or indices or levei$1 or file$1 or queue$1 or stack$1 
) and "5966461" and (conver$6 or transform$6 or transl$7) 
and pixel$1 and separat$5 and (lumin$8 or luminance) 


USPAT 


2004/08/02 11:24 




2 


chrom$9 and (lumin$8 or luminance) same (table$1 or 
index$4 or indices or level$1 or file$1 or queue$1 or stack$1 
) and 5966461 and (conver$6 or transform$6 or transl$7) 
and pixel$1 and separat$5 and (lumin$8 or luminance) same 
pixel$1 


USPAT 


2004/08/02 1 1 :24 


- 


971 


(pixel$ and Iumin$9)near15 (conver$4 or trans$7) and lumin$8 
near7( level$1 or indices or index$2) 


USPAT 


2004/08/02 11:31 


- 


837 


(pixel$ and Iumin$9)near10 (conver$4 or trans$7) and lumin$8 
near7( level$1 or indices or index$2) 


USPAT 


2004/08/02 11:31 


- 


778 


(pixel$ and Iumin$9)near10 (conver$4 or trans$7) and lumin$8 
near5( level$1 or indices or index$2) 


USPAT 


2004/08/02 11:32 




682 


(pixel$ and Iumin$9)near10 (conver$4 or trans$7) and lumin$8 
near5( level$1 or indices or index$2) and (print$4 or display$4) 


USPAT 


2004/08/02 11:32 


- 


568 


(pixel$ and Iumin$9)near10 (conver$4 or trans$7) and lumin$8 
near5( level$1 or indices or index$2) and (print$4 or display$4) 
and (captur$4 or scan$4 or ccd or camera) 


USPAT 


2004/08/02 11:33 


- 


571 


(pixel$ and Iumin$9)near10 (conver$4 or trans$7) and lumin$8 
near5( level$1 or indices or index$2) and (print$4 or display$4) 
and (captur$4 or scan$4 or ccd or camera or imag$4 near3 
sens$4) 


USPAT 


2004/08/02 11:34 


- 


502 


(pixel$ and Iumin$9)near10 (conver$4 or trans$7) and lumin$8 
near3( level$1 or indices or index$2) and (print$4 or display$4) 
and (captur$4 or scan$4 or ccd or camera or imag$4 near3 


USPAT 


2004/08/02 11:34 




435 


(pixel$ and Iumin$9)near7 (conver$4 or trans$7) and lumin$8 
near3( level$1 or indices or index$2) and (print$4 or display$4) 
and (captur$4 or scan$4 or ccd or camera or imag$4 near3 
sens$4) 


USPAT 


2004/08/02 11:34 
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- 


330 


(pixel$ and Iumin$9)near7 (conver$4 or trans$7) and lumin$8 
near3( !evel$1 or indices or index$2) and (print$4 or display$4) 
and (captur$4 or scan$4 or ccd or camera or imag$4 near3 
sens$4) and lumin$8 near7 pixel$1 


USPAT 


2004/08/02 11:35 




3 


(pixel$ and Iumin$9)near7 (conver$4 or trans$7) and lumin$8 
near3( level$1 or indices or index$2) and (print$4 or display$4) 
and (captur$4 or scan$4 or ccd or camera or imag$4 near3 
sens$4) and lumin$8 near7 pixel$1 and (sum$4 or add$3 ) 
near7 weight$4 same intensit$5 


i ion at 

USPAT 

i 


2004/08/02 11:36 




1 


(pixel$ and Iumin$9)near7 (conver$4 or trans$7) and lumin$8 
near3( level$1 or indices or index$2) and (print$4 or display$4) 
and (captur$4 or scan$4 or ccd or camera or imag$4 near3 
sens$4) and lumin$8 near7 pixel$1 and weight$4 same 
intensit$5 and print$4 near4 color$1 


i ion AT 

USPAT 


2004/08/02 12.02 




9 


(pixel$ and Iumin$9)near7 (conver$4 or trans$7) and lumin$8 
near3( leve!$1 or indices or index$2) and (print$4 or display$4) 
and (captur$4 or scan$4 or ccd or camera or imag$4 near3 
sens$4) and lumin$8 near7 pixel$1 and weight$4 same 
intensit$5 


1 ICDAT 

UorA 1 


zUU4/Uo/0z 1^.U4 
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ew Tools Window Help 





Pixel element is treated as an independent luminance ; source. Th 
an Increase in resolution of up to 3 times in the direction perpendic 
^ of RGB striping in the case of striped Sispiayi 

m : : . ■ ; - r t -jy ■. ■ : : ; ; r tmm i> M : - i aw * mm m m 

Brief Summary Text - BSTX (27): 
The rendering of images, e.g., text characters, in accordant 

- These include:a r rastenz 



step. The- rasterization step may include scaling, hi 
eps. The rasterization step produces a — — 



in accordance with one embodiment of the present irryention, separate 
and B lumiriou s 1 ntensitv level valu es ' associ ated with each pixel el 
packed, e.g., compressed, into a single value referred to herein as 
pixel value. In this manner, the^amount of memo^requir^d to store a 
can be significantly reduced. In one exemplary embodiment, a si 
packed pixel value is used to represent the R, G , B pixel sub-corn 
intensity values associated with each pixel element of an image, 
represents a significant savings in memory oyer systems which use 8 bits to 
represent each of the R, G, B pixel sub-component iuminous^ intensitv values 
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Detailed Description Text - DETX (3): 

Various methods of the present invention are directed jo using each pixe[ j 
iub-component'as'ahTnd 

treating the set of RGB pixel sub-components which comprise a pixel as a single 
lurninousnntensilv uriit. This allows tor'a ldisplav'j device with 'RGB horiz< ! 
or vertical striping to be treated as having an effective resolution in the 

perpendicular to the striping that is up to 3 times greater than in 



the dimension of the striping. Various apparatus of the present inventk 
directed to display idevices and control apparatus which take advantage of 
ability to individually control the luminous'intenslty ofThe suB-pixeir ■ 
components, resolution in the dimension perpendicular to the striping that is 
up to 3 times greater than in the other dimension.. Various apparatus of the 
present invention are directed to. displav : devices and control apparatus which 
take advantage of the ability to individually control the luminous intensity" j 
sub- pixel components. 



scription of 
resent invention! ; 
n will be described 

e.g., program _ 




FIG 

an exemplaiy Spm^aspi 
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These and other input devices are~ofWconnected to the processing. unit 521- •. 
through a serial port interface 546 coupled to the system bus. However, input 
devices may be connected by other interfaces, such as a parallel port, a game 
port or a universal serial bus (USB). A monitor 547 or other type of idfsplayi 
device may also be connected to the system bus 523 via an interface, such as a 
display, adapter 548, for example.; In addition to the monitor 547, the personal 



compurer 520 maylnclude other peripheral output devices (not shown), such as 
speakers ana pnntersifor example. 



^-■§mmm^. :rymimim ^ ^ . .. 

Detailed Description Text - DETX (10): ' . _ 
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Detailed De: 
Anumbei 

diSk§2 53? ; 



ETX(7): 

les may be stored on the hard disk 527, magnetic 
' 531 ,: ROM 524 or RAM 525, such; as an operating 
:ation programs 536, other program modules 537, 
display driver 830. and/or program data 538 for example. The RAM 525 can also 
be used for storing data used in rendering images for [display] as will be 
discussed below. A user may enter commands and information into the personal 
computer 520 throuqh input devices, such as a keyboard 540 and pointing 
I 542 for example Other input devices (not shown) such as a microphone, 
joystick 
These ; 

through a serial port inter-face 546 coupled to the system bus. However, 
devices may be connected by other interfaces, such as a parallel port, a c 



lilii 




fittest: Jb3.29.20O2 j 



port or a universal serial bus (USB). A monitor 547 or other type; of "display] 



device may also be connected to the 
display adapter 548, for example. In 



computer 520 may include other pen 
speakers and ; printers j for example 




escription Text - DETX(10): 




via an interface, such as a 
onitor 547, We personal 
es (not shown); such as 





FIG. 7 illustrates 
accordance with on< 

ous routines, e.q^ilSUi 
id to render text images on 
dance with the present invention. 
" IMtlK 

jnMiiii 

?d Description Text - DETX(1 le- 




ering apparatus 8i 
of the present ir 



din 

paratus 800 
puter system 
ystem's d; splay i 547 in 
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h i duuiuun lu paiK^u pixei v ai u . r 1 1 1 ^biui b^u ytypnb 1 nay tu ii sbpuiiu lu 
different sized representations of the same character, representations of ttiej 
same character using different fonts/ or different characters. The stored 
glyphs are monochrome character representations with user color i \ I 

foreground/background selections being applied later by the display; driver 830. 



■ : • 

llBlIIIIP 

Detailed Description Text:- DETX (18)^ f;!V ; ■ ■ / 1 ■ \ : ^ : " K * It . ,,. 

When a character to be rendered is not already present in the glyph cache : g| 
809, the type rasterizer 804 is used to generate packed bitmaps, e.g., the . ' 
glyph 807, in accordance with the present invention. Each glyph generated by 
the rasterizer 804 is stored in the glyph cache 809 and output for further 



13 

- % > f 's 

1 i 



f 



A* 



y 



ii 





I ! 



tattUBPTVOOWBtl* 



iTEn icBLtcxnxaa 



) to the display : driver 830. 



otionText-DETXP 
I and rasterization routir 
Jb-routir 



III 





The 




considc 



:separateTuminoLJS : intensity entities which can be used to represent different 
portions of an image to be rendered. These routines 808, 810 and 81?" 



discussed in det 






set of pre-computed look-up tables 831 which, 
;ed to perform a plurality of image processing 




i -i n — ..i mn i— — — . 
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Detailed Description fext;- DhTX (50), 

[ScanjconversiM involves the conversion of the scaled geometiy representing ; 1 
■a'character into a bitmap image. Conventional iscan conversion operations treat" "} 
§xe| as individual units into^ich a corresponding portion of thescaie^ 



image can be m apped. Accordingly, In the c a se of conventiona l (scan conversion 



Joperations. the same portion of an image is used to determ irielhe luriTmbus I . 
intensity values to be used with each of the RGB pixeirsu^componenfs of a 



eadT ?i^ component 




different pixel sub-components providing for a higher degree of resolution 
is possiblewith the known fecan] conversion techniques. That is, in vanous 
; embodiments , different pbffions^ the scaled image are usedfo in dependentlyl *j 
determine thei lummqus^intensity values to be used witheach pixel! , ../.,, 
sub-componenL 
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In accordance with one feature of the present invention. In order to reduce 

the resources, inclt 1 ^ ~ ~- ■ - - - ■ *■ - - - - - - 

R, G, and B flu mi nous intensity level values are convertedje.q., compressed 
into a single number: This number is refe/redjO m hejein_as a packed nixeTp 
Jyalue because it represents the packing of the R, G, and B luminous intensity 



values associat Pd with a pixel , into a single" value The range of numbers, 



>acked pixel values, usedito: represent pixel R, G, B luminous 
intensity levels } \s selected to be large enough so that each possi UL 




Detailed Description Te)ct - DETX (58): 
Because it is often convenient to work with bytes, i.e., 8 bit quantities, 

mmmmmmm , mm; Mmmm^mmt:.: m;mm< - ' ... ■ 

in terms of memory access, processing, and data transfer operations, it is 
desirable that the total number of supported R, G, B intensity level 
ombi nations be capable of being specified as an;8 bit quantity or a multiple ; 

hanci held computing devicas|a single 8 bit per & ] - \ _ ; 



IrepreseliTaTibTiofthebree is particularly 

desirable. This is because of the significant savings in terms of memory, etc, 
as compared to embodiments which use 8 bits per ^ixei sub-compone v 
value requiring a total of 24 bits per pixel. 
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mimMiM 1111 

<..*.:.■. A, ... ..• 



RE1 



EAST -[1 00261 57.wsp:1] 



EAST Browser ■ L24: (9) (pixel$ and... | US 6342896 B1 1 Tag: S | Doc: 1/9 | Format : KWIC 




E^Red pixel-values can be oerformed by using the R. 0, and B-iuffinous^" 
intensity levels associated with a pixel element as an index into look-up tab! " 
1500. For exampie.'using the R, G, and Bit'™'*™"* mr_,n_itw v^i.^c 1 n , 
entry 1501, as an index into table 1500 resul 

value entry 1502 haying the value 1 being output. In a similar manner, packe 
■ pixel values may be converted mto'R, G~B luminous intensity values using 
•fable, 1500 fey using the packed pixel valuers an^itjffex into Mhe table JSOOjnd 
Dutputting the R, G, and B lui^nouslhlen^ entry a-.:sociatejdwth * u ■ 
picked pixel 



press 




led Dies. 



iption Text - DET) 
ing the table 150C 



Instead of usi 

between R, G, B luminous: intensity level values^and^packgjdl „Pixd}yalues£in 
erms of a math ematTcal fu n cti on and use the function to convert between packed 



' pixel values and R. G, B luminous intensity level values 
such a function is implemented i 
between R G, 3 luminous intensity level values and pack e 



Detailed Description Text - D! 
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here over sampling in the direction 

fartnr nf 1fi iQ.cnnrSnrtoH civ rod 
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perpendicular tpffle RQB^striping:by f facto|of |6 isjsuppQft|^ sixjed 
llu mi n oils Intensity lev el's } are used: e:Q;; ieveisgQ-5 10 green Jurninous ' 
intensity levelsi areused, e.g., levels 0-9, and three blue lluminous intensity 
|weli!are used, e.g., levels 0-2. This results in a total of ' " ^ *" ~ 



(6times.10.times.3) 18 
combinations. In s 



1500 would inch 



ssible R, G, and B auminous intensity level 



3h embodiment 
3d pixel values 



for such an embodiment is' 



DETX(66): ; 





levels and packed: pixel val u es 




Detailed Description 

Note that the nu 
usu 



lummo^ dun no "the scan "conversion operation. Note also that 

in the exemplary embodiment where' 180 'possibly ;R. 6, B luminance Intensity 
level" com bmations "a re support edT'e a ch of the packe d p i xe I I val u es 0-1:79 can be; ; 
represented using an 8 bit quantity. This represents a signifi " 
terms of .storage requirements as compared to embodirne 
values arc used, for a total of 24 bits per R, G, B combination. 

m k - ' v 

scaalconversion routine 812 implemented in \ 




It IS 

to step 854 wherein the routine 812 receives scaled image data 852 upon which 
the scan! conversion operation is to be performed/ The scaled image data 
normal includes image data relating to multiple p«eis. The scaled image , 
data corresponding to each pixel is processed separately by luminance level ; 
fmination steps 856, 858 and 860, While these steps 855, 858 and 860 are, 




luminous intensity levels 
o determine the R, G, and B 
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, .Pled Description Text - DETX (17): 

In FIG. 5, the two image chrominance values are corrected at step 46 before 
recombining at step 48 to form the processed output image. The purpose of step 
46 is to correct the chrominance planes for the ch anqes i n - 1 urn mane el ; introduced 
by the gamut-mapping steps 38-44. Chrominance correction is necessary 
accommodate the observed psychological effect tiiat increases apparent chroma 
with increases in, luminance 1 . Because ttie;lu mi nan eel corrections performed at 

5 « 

t color 
-unt of light 

shining on objects in the image. . Without the chrominance , correction step 46, 
darkened colors would appear to be too chromatic and lightened colors would, ; 
appear to be unsaturated. According to the method of this invention, 
chrominance correction step 46 is optional and, when used, is preferred as a 

-nponents are adjusted 
.which is the " 
L in me above-cit- 
porated herein by 



simple ratio adjustme 
proportionately! 
technique des 
Pat No. 4,81 2 ,! 



11(111 



Detailed Description Te: 
The simple procedure 
improved to eliminate un 



.ion with FIG. 
arv f u rri i nan cel ch an qes to fegamut pixel s f 



improvement is shown in FIG. 6. In FIG. 6, steps 50-54 are added to 
:t the weight (W) discussed above in connection with step 44. The 



tep 50 preferably employs a three- dimension 
produce a gamut error signal (M.< 
een the out-gamut pixel and a point 



'eprese 

boundary having chroma magnitude (M.sub.B), which can be understo.c 
reference to FIG. 3- In FIG. 3, three such boundary points 24, 25 and 2 
having «a different M.sub.B value, serve to exemplify the distance reiatronsmps 
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Detailed Description Text - DETX (2): . 

Referring to FIGS. 1a and 1b, an example of the re- 
invention to achieve reduced chrominance is shown t 
document- without chrominance' , adjustments (1 A) and) 




adjustments 



(1B). FIG. 1 A contain s¥ /gray" wedqe fpf inted with a 51 : level ihalftonei screen . . 
The wedge seen if FIG . 1a is made by printing equal amount of cyan, magenta and : 
yellow. All the color components within the image make transitions to a new 
halftone level at the same threshold value so the colors are always balanced. 




; 



By contrast, through application of the i 
but color components do not step at th 
changes, then the cyan and finally the 
is slightly wrong for most of the - 




■pint/ but the luminance vari 
steps. The result is greatly reduced I luminance ; contou r ~ 
chrominance errors are not noticeable, as r " ' 

Derailed Description Text - DETX (3): - ; 

Assuming a color pnnteB with cyan (C), magenta (M) and yellow (J) ii 
separations, the printer may accept color specifications to high accura< 
(eight or more bits per separation) but the actual halftones ; used may be u 
:o produce this many levels (the halftone having only 60 or 70 levels). , ' • 
eferring to FIG. 2, a graphical illustration of the ideal versus typical 




luminance! outputs curves is 
halftoning measures that are 
emre Also deleted is a des 
typical system as Yin whicl" 
C. In the prior art.theactu 
depending on which point is c 
ecified (Yin), 



Thetypic 
Yearttocoi 




\x point B or C : ; 

Typically, when a ■ 
C) is received 

alftone can produce as output (Vout). However, there will be an 




>a»» . .. -u i 4l i TV yAu rt^ b iW- \ 
oai.fa4D.tlfe> Oaky ^Iwkfei. ; 



SO* 
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Detailed Description Text - DETX (2): 1 ; - fata ■ 

fefeirmg to FIGS, la and 1b, an example of the results of utilizing the 
.invention to achieve /educed chrominance is shown by-comparison of a printed! 
documenti without chjrominancel adjustments (1 A) and with chrominance adjustments 
(1B). FlG.TA contains a^qrav wedge brinte^ with a 51 level fhiiftong screen. 
The wedge seen if FIG 1a is made by I printinql equal amount of cyan, magenta and 
yellow- All the color components within the image make transitions to a new 
^halftone! level- at the same threshold value so the colors are always balanced: 
By contrast, through application of the invention the chrominance is corrected, 
but r.olor components do notisteo at the same level-first the vellow Dattern 



is slightly wrong for most of the print] but the luminancej varies in finer 

& y » r „ _ i-™ rrr— t 

steps. The result is greatly, reduced iluminancel.contounng while the 
chrominance errors are riot noticeable, as suggested FIG. 18. 



iptionText-DETX{3): 



Detaile 

Assuming a color brinterl wifri^cvan (C). magenta (M) and yj^J^^pk * \i . ,y ■ 
separations, the printer ; may accept color specifications to high accuracy 
(eight or more bits per separationjjbutjhe actual halftonesj used may be unable 
to produce this many levels (theihalftoneihaving only 60 or 70 levels). 
Referhnato FIG. 2, a ~ - - ! ~ ■ ^ 1 



iuminancel outputs curves is illustrated. The typical output is a result of 



halftomnql measures that are 



Mors. Also depicted is a desired color output (Point A) requested" in a 



C. In the prior art, the actual output (Y out) would be either r 
depending on which point is closest to the desired level. Typically, when a 
color value is specified (Yin), trie closest lev*, (point B or C) is received ■ 
which me Mltone can produce a s output (Yout). However, there will be an ^ 





jfiStart 
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builds halftoned binary imagesfor each of the three color components at a | . 
multiple of the display resolution. By summing bit values itthen determines^ ' 

* The average values are "~ 
-'inate system is used b; 
into luminance an d lchromi nance 
:o the luminance from whie 
,~ provides both anti-aliasing of s 
lor halftoning to give the appearance ,pf 
' e color table. \ I i . - < 



mappedtoacolo 
Harrington schemes 
components, allowing mc 
eye extracts most information. 



areas, such as line and text 

- 

colors between those availa 



T 

No. 5,543,820 to Edgar discloses a method for processing col 
epresenting an image including the steps of obtaining multiple line 
nals representing the image, translating the multiple linear colo 
i linear lilml'n^ 





'converting the linear luminance signal to a nonlinear luminance signal and J 
!conyerting ttie linea j^bmingncef sighal to an non-linear chrominance signal 
dividing the" linear- chrominance ; signal by a non-linear luminance signal. The 
linear processing is directed at producing improved image detail an ' 



Brief Summary Text - BSTX (15): 1 ; \ . 

U.S. Pat. No. 4,81 2,903 to Wagensonner et ai. discloses a syst< 
electronically enhancing an image of a colored original in order to prod 
copy of that original RGB color signals are first passed through a gray 
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Brief Nummary Text - BSTX (21 ): 

Therefore, the object of this invention is to provide a method of 
sacrificing chrominance' accuracy within printer halftones and for using it to 

?* - - , * — : "- — A t v? V - i • 

improve the luminance correctness for any requested cok 
document, thus reducing raise contours typically found r 
when luminance adjustments are mac 



Brief Summary Te; 



wsmm \ 



To achieve the foregoing objects of the invention, and to overcome the 



shortcoming: 



document 



discussed 
ie 




accuracy within 

->ve the luminance o 

" d such that small hi 

luminance - - 



1 

rocesses are m 
jlity to eliminate....^ 

mmances of colored inks are created in a manner that turns on pi 
spotatatime, instead of all three, within a slowty changing gray area 
Numerically equivalent steps in chrominance! will be much' less visit 
~~ted then is to sacrifice . chrominance accuracy in ord _ 
etter luminance ; behavior. Removal of false contours is done by chrominance] 
variations rather than by spatial variations: Instead of/all^olor-icom^f^'rns' 
making a transition to a new halftone level at the same threshold value so tl 
colors^are always balanced, the invention creates luminances of colored infe : in:£^;^ 
a manner that turns on only one color spot at a time, instead of all three, 

lowfy changing gray area because numerically equivalent steps in 
ch i ; i3nci are much jess visible in printed form than similar changes in 
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Detailed Description Text -DETX (2): ■ ' - \ : 

Raferrina to FIGS 1a and 1b, an example of the results of utilizing the 



Referring to RGS ; ^» 

invention to achieve reduced jchrominancen s shown by com pariso n of a printed ;■■ 
document wi th ou t fch rom i n an ce] adjustments (1A) and with ichrorninance; adjustments: 
(1B) FIG. 1A contains a gray wedge printed with a 51 level : hfalone screen. 
Th^. wedge seen if FIG. 1a is made by printing equal amount of cyan, magenta and 
yellow. AH the color components within the image make transitions to a new 




fS^cffotrast. through application of the invention ihe fc^^nl 

but color components do not step at the same ievel-first the yellow pattern 
changes, then the cyan and finally the magenta This means that the IdiTolminancel 
is slightly wrong for most of the print, but the luminance varies in finer 

rtoneV Thavcrdbi tit ic nraatkt 'rdriiir.ar\ \iirin\rianra rnntntirinn \A/hiio tho 



steps. The result is greatly reduced luminance contouring while the 



[chrominance! errors are not noticeable, as suggested FIG. 1B. 

Detailed Description Text - DETX (4); • ' ' r : WM 

. , ■ - - - ► -< ■ . r ,., - ... . . ■ , — ges that would " N 

level O'S.sub.C^ can decide whether 

or n ot to i ncrement on e or more of the .'color separati on s to the n ext flevel jo J p : -V5 ' 
Set a better luminancet matcfr the simplest way to carry this out is to 



construct a decision table which will be accessed by an index created by 
concentrating the needed information (Ytotai, YS.sub.C [C}, YS.subM [M], 
YSfsiJb-J [J]). This lookup table should contain the increments to the : ~ 



u mi nance match. It can 
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— i m-ii-ii my iv » wj ' . >J, u mui r v murium vt u ty^nu i «jtvn, i m i vvrnm . . 

inventfo^Mould be implemented is illustrated. The typical system would have a 
ddcumeif f reatipn means 11 or a document scanner 12. A document from either 
means or document Generation must be processed by a processor 13. Typical PDL 
interpretation and raster imaging processing will occur depending on the origin 
of the document. The document is then processed through a frame buffer 14 and 
then through a halftoner 15. it is through luminance processor 16 operations 



which manipulate the frame buffer 14 and halftoner 1 5 that luminance and 
8if^mmance ; adjustments taught herein can be applied to the document, resulting 
■■ ■ - i - :i - - " u i adjusted document may then be rendered at a printer 
mg devices. well known in the art. , 



' t 



M 



■ 



Detailed DescripWril^xt^ DETX (11): 

The Advantage of the invention is the reduction of false contours in a 
rendered image by incrementing the halftone level of individual color . 
separations resulting i s smal I !c"h romi nance! errors , vet preserving fine spatial 
texture of the resulting image. 




M4E 



Claims Text- CLTX(1): 

1; A method of reducing luminance false contours within printed documents : 
by sacrificing ch'rominarice 1 accuracy within printed halftones, comprising: 



Claims Text -CLTX (8): 

2. The method of claim 1 wherein said new color sp 
color separations that are stepped alternatively resultin g in inte rmediate 
steps in luminance through slight adjustments in (chrominance! 
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t-BSTX(13): 
image processing system for automatic color 
herein. It includes: 1) a color detection system, coi 
scanner for scanning a color document and providi 
means for converting the color digital image into Tuminanc^chrominancei si 
(1c) a means for detecting a background gray Sieve I land assigning it t< 
Background Value, (1d) a means for measuring color distribution; (1e)a meai 
for detecting the number of colors and their distributions; (If) a means for 
generating a color drop table for each color present and 2) a color dropout 
system .comprising: (2a) a color scanner for scanning a color form document and 
providing a digital image; (2b) a means for converting the color digital image 
imol luminance-chrominanceN ^^- f ™ <*™nnth* ™\™ n^n 
tabie;(2d)ar 
applying a c 
replacin~ 




s Patent 






DetailedDi 

Turning 
generally re 1 
both according 
color dropout tec 
1 proa- 

shown 



generall 

ention, for processing color images using 
method 14 herein is comprised of two 
d a color dropout process 1 6: ; Th - 
dashed center line into a ; left side 
strates major steps of the color detection proces 
15, and a right side, which illustrates major steps of the color form dropout 
process 16. In general, the color detection process 15 extracts image 
background level and color information for use in the color dropout process 16. 
Therefore, the color detection process is conducted before the color drop 
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